In this study, we develop and validate Intrinsic Motivations to Gameplay (IMG) 
Introduction
Understanding play, players and why people play games and participate in different kinds of gameful and playful activities has been a major vein of research in the overlap of game studies, media psychology, computer science and information systems science. Currently, player research has mainly divided under three broad categories: 1) investigation of player preferences (e.g. [1] [17] [22] [43] [47] [51]), 2) the gratification that players derive (e.g. [16] ), and 3) the demographic factors of players and their avatars (e.g. [13] [14] [15] [24] [25] ).
Being able to scrutinize the aspects of motivating play is important for designing games and gamified systems since the main purpose of gameful interaction is essentially to provide motivational affordances ( [24] ). Furthermore, better knowledge of what motivates to play can be utilized in constructing player types and predicting patterns in players' habitual game choices ([48] [49] ).
While the literature on player motivations is a rapidly growing area of research, many popular models used in measuring motivations to play have shortcomings. Several widely utilized models are genre-specific (e.g. [51] [52]), or lack validation with behavioral data and cross-cultural data. (See [6] [7] [21]). Because of these shortcomings, existing models cannot be utilized widely in measuring general reasons for intrinsically motivating game play. Conducting e.g. comparative studies on cultural differences in motivations to play necessitates developing a new scale which 1) focuses on prevalent reasons to play digital games, and which 2) is properly validated across cultures.
The purpose of this study is to develop and validate a psychometrically valid short inventory for measuring intrinsically motivating gameplay. We begin the article by relating our motivations to play approach to prior research on player preferences and behavior. We proceed then to conduct a series of exploratory factor analyses (EFA) with representative survey samples from Finland, Denmark, and Canada. This will be followed by an item screening process and discussions of the theoretical implications of the EFAs. We continue then to conduct a CFA with combined survey data from Finland and Japan (N=2,057). The article will be concluded with a discussion on how the results of this study may inform future game research.
Theoretical Background
In order for a person to act, she needs to be motivated by something. In the motivation theory, it is often argued that motivations can be placed on a continuum from extrinsic to intrinsic ( [37] ). In extrinsically motivating activities, a person engages with an activity primarily because of external pressure toward a specific instrumental outcome. In contrast to this, activities which are intrinsically motivating are experienced as inherently enjoyable and satisfying. According to Self-Determination theory (SDT), intrinsically motivating activities are frequently perceived as fun and entertaining. ( [8] [37]) This is largely because the subject experiences that her needs and motivations align with the requirements and characteristics of the situation at hand ( [9] [12]) Thus, a central objective for designers of both games and other gamified systems is to enable experiences that are intrinsically motivating.
Out of the overall body of player research, the player preference literature can be further divided into four main categories: motivation to play, player behavior, gaming intensity, and gameplay type preferences ( [46] [48] ([38] ) have argued from a SDT stance that studies on motivations to play should focus on psychological theories of human motivations instead of specific characteristics of gaming situations. This latter general approach would mean that the reasons for our playing are the same as our reasons to engage with any activities. According to SDT, gaming situations are not in that sense unlike everyday life.
Analyzing the general research question of why we play provides us tools for understanding habitual play, but it does not necessarily help us to predict which specific games players purchase ( [48] Gaming intensity approach (e. g. [9] [20] [22] ) shares some qualities with both motivations to play models and player behavior approaches. Studies on gaming intensity ask what mentality and gaming mode a player adopts. Also these studies may focus on either general or contextual aspects of gaming mentalities. The general models aim to distinguish hardcore gamers, committed gamers, regular gamers and casual gamers from each other (see [22] ). The contextual models are more interested in studying which technology is available for the player, what kind of play modes (single-player, local co-op, multiplayer) and camera angles the technology affords, and how the current mood of the player affects her game choice and playing behavior ( [9] It is relevant for the current study to distinguish motivational models, behavioral models, gaming intensity models, and gameplay type preference models from each other. Establishing a distinction between these approaches of player preference research enables us to focus on developing inventory items for studying each aspect of gaming phenomenon both individually and combined. Indeed, a shortcoming for many prior motivations to play inventories is that they mix together general motivations, gameplay type preferences, gaming intensity dimensions, and play style attributes.
For instance, De Grove et al. ( [6] ) conducted a series of extensive studies to confirm an instrument for measuring individual motives to play digital games. Their social cognitive theory (SCT) based model combines dimensions of habit, moral selfreflection, agency, narrative, escapism, pastime, performance, and social interaction. The model bundles together many elements which indeed can motivate players, but which can also be argued to measure gameplay preferences and gaming intensities rather than motivations. (See also [21] )
Because the aim of this article is to develop an inventory for studying the general intrinsic motivations to play, the inventory items of this study are not developed to measure how players prefer to play (behavior), what contextual or sustaining gaming modes they find enjoyable (intensity), or which gameplay activity types, challenge types and narrative/interactive/audiovisual qualities they find appealing. By focusing on general motivations to play, the inventory developed in this article is applicable for studying all kinds of gameplay experiences, regardless of the content of the game.
Study 1: Exploratory Factor Analysis

Survey Participants
In Study 1, a survey was conducted for investigating players' gameplay type preferences, playing style preferences, gaming modes, and intrinsic motivations to play. We recruited a total of Page 2477 2,594 respondents from Finland and Denmark in cooperation with an international market research company to obtain a representative sample of the populations from both countries (ages 12-70). The market research company cleaned the data by analyzing participants' response time and by removing cases that replied to the survey too quickly. Furthermore, we cleaned the data from participants who showed content nonresponsivity by responding similarly to every question ( [29] ) and from those who indicated that they were not motivated to play digital games at all. As a result, a total of 389 participants were removed from the cleaned sample. The final sample included in the EFA consisted of 2,205 respondents (mean age 37.7, 52.8% men)
Materials and procedure
The survey participants were instructed to think about their reasons to play and specify how important (5-Likert, 1 = completely unimportant, 5 = very important) a total of 12 motivations were for their habit of playing digital games. The survey included also a gameplay activity type and gameplay challenge type preference inventory, an inventory on preferred game qualities and elements, an inventory on player behavior preferences, and an inventory on favored gaming modes and intensity. The survey also included questions regarding participants' age, gender, income, expenditure on games and weekly play time. The data was collected with a web-based survey tool, and it took about 20 minutes to take the whole survey with a computer or a mobile phone.
The twelve items of the initial scale were developed based on a literature review of prior motivations to play models (e.g.
[3][26][34][40][51][52])
. A focus group meeting with two game designers and game design course participants was then organized to discuss about the findings of the literature review, and to select wordings for inventory items. The scale was then piloted in a study of 50 university students who had an opportunity to suggest new items to the inventory. The purpose of this scale was to measure motivations to play with single-item measures. However, an EFA was also conducted to investigate the possible underlying latent structures of the scale.
Results
The number of factors to be extracted for the 12-item inventory was identified by conducting a parallel analysis ( [18] ). We first made an EFA by using statistical software Stata 14.2 on the data which was followed by parallel analysis (PA) test, which generates an artificial data set for identifying the correct number of factors. The PA test suggested that four factors were to be extracted. The Kaiser-MeyerOlkin (KMO) test was utilized to measure sampling adequacy for conducting a factor analysis. The KMO value was good (0.863).
An EFA with four factors was conducted by using principal axis factors and promax rotation. Promax rotation was selected instead of varimax rotation, since the former allows factors to correlate with each other and does not assume them to be orthogonal to each other. ( [28] ) This was an informed decision, since it is plausible to assume that a person who enjoys playing digital games is motivated by several factors instead of just one. Table 1 . An EFA of the 10-item motivations to play inventory. Factor loadings and uniqueness for the items. We used the factor loading >.40 as a criterion to determine whether an item loaded on a factor. In the first solution, two items "I play to kill time" and "I play to avoid anxiety" did not load on any factor. We removed these two items and conducted another PA test to identify the number of factors. The PA test suggested still that four factors were to be extracted. In the second solution all items loaded on a factor. The item "I play because of competition" crossloaded on the factors 1 and 3. Only two items loaded Page 2478 on factors 2, 3 and 4. Since at least three items should load on a factor in order for it to be identified ( [4] ), we do not report Cronbach's alphas for this preliminary study.
Items 1, 6 and 7 loaded on the first factor. These three items indicate that a player is motivated to play because of the social element in a gaming situations. Items 3 and 4, which both loaded on factor 2, refer to inherent interest towards gaming and a will to experience immersion in gameplay. Items which portrayed challenge and achievement loaded on the third factor. Finally, items which emphasize motivational qualities of relaxation and fun loaded on the factor 4.
These initial results are largely in line with prior literature on motivations to play. Yet it was a bit surprising that fun and relaxation loaded on a same factor. Since playing for fun is often considered as a banal statement, we presumed that the item 3 would not load on any factor but instead show several crossloadings. However, both the items of "I play to kill time" and "I play to avoid anxiety" which did not load on any factor can be interpreted to more extrinsically motivated reasons to play than the ten other items.
Study 2: Developing the Inventory
We continued to develop new items to the inventory by conducting 32 interviews with gamers who had participated in the survey of Study 1. The interviewees were selected to represent different aspects of gaming preferences. The youngest interviewee was 19 years old and the oldest 49. A total of 18 of the interviewees were female players. Interviews lasted from 45 minutes to 110 minutes, and they were recorded with an audio recording device and later transcribed by a company which provides transcription services for academic purposes.
When asked to describe with their own words the reasons for their hobby of playing digital games, most replied according to the preliminary four-factor model ( Table 1) . The typical first reaction to this question was simply: "because it's fun". But after a few follow-up questions, most players described their motivations to play in a much more detailed way. In addition to the four preliminary factors (Table 1) , several players told that a main driver for their playing was an experience of freedom, being able act independently, and the possibility to make a difference in the gameworld.
Survey Participants
Based on a content analysis of the interview material and also on open-ended feedback from the Study 1, a 25-item motivations to play scale was developed for a follow-up survey to examine players' motivations to play digital games. A total of 1,500 participants were recruited from Canada (ages 18-65). Participants were asked to report in the beginning of the survey how interested they were in playing digital games (5-Likert, 1 = not at all, 5 = very interested). If a participant replied that she was not at all interested in playing games, she was thanked for participating and instructed to the end of the survey. This was done because analyzing motivations is sensible only if a person is at least a little bit interested in the activity.
The sample was cleaned according to the procedure reported in Study 1. A data cleaning procedure is generally encouraged for factor analytical studies aiming for scale development ( [29] ). As a result, a total of 178 participants were removed from the sample. The final sample consisted of 1,322 respondents (50.4 % men, mean age 41.4 years).
Materials and procedure
The survey of Study 2 included a refined 25-item motivations to play inventory (5-Likert, 1 = completely unimportant, 5 = very important). The survey included also a gameplay activity type inventory, a gameplay challenge type preference inventory, an inventory on preferred game qualities, and a set of demographic questions. The data was collected via a web-based survey tool. The survey was translated to English and French and backtranslated to Finnish.
The 25 items were developed based on the results of Study 1 and a content analysis of the 32 interviews. Since the interviews supported all of the four preliminary factors, new items were designed by keeping this result in mind. Also, five new items were fashioned based on interviewees' reflections on how being free and independent could form yet another motivational factor. ([46]) 
Results
A PA test was made for identifying the number of underlying factors in the 25-item inventory. The PA test suggested a five-factor structure, and thus we proceeded to conduct an EFA (principal axis factors, promax rotation). KMO test value (0.951) indicated that conducting a factor analysis was adequate.
We utilized the factor loading >.50 as a criterion to determine whether an item loaded on a factor. In the first solution, the items: "I play to win my opponents or enemies in the game" and "I play to get experiences of being successful" did not load on any factor. We excluded these items and conducted another PA test, which suggested again a five-factor structure. This time all items loaded on a factor with a loading >.50 without cross-loadings ( Table 2) .
The five items which loaded on the first factor indicate that the player is motivated by being part of the events and life stories that take place in the gameworld. She also enjoys that gameplay induces deep emotions. We call this factor Immersion. The five items which loaded on the second factor indicate a motivation to play because games enable selfrealization, independent action and expressions of free will. This factor is Autonomy.
Three items loaded on the third factor, which we label Competence. A person motivated by this factor plays because she enjoys mastering her skills by overcoming challenges, making in-game progress and achieving goals. The five items which loaded on the fourth factor denote motivations towards experiences that are entertaining, fun, pleasurable, and relaxing. We name this factor simply Fun. Finally, the five items which loaded on the fifth factor are based on social connectedness in a gameplay situation. A person plays because she finds shared experiences gratifying. We call this factor Relatedness. We conducted an additional EFA with a subsample of survey participants who reported that they spent more time playing free-to-play and premium mobile games than PC and console games. Of the sample collected from Canada, a total of 452 respondents were mobile gamers (34 % of the sample, mean age 39.1 years, 33.6 % men). The PA test for 23-items scale suggested that five factors were to be extracted. The results were highly similar to those of the whole Canadian sample. The only exception was that item 23 loaded on the Immersion factor instead of Autonomy.
We furthermore investigated if the exploratory five-factor structure could be identified with a subsample of participants who reported to play online games with PC, console or mobile phones more than non-mobile games. This subsample consisted of 401 participants (30 % of the sample, mean age 38.7 years, 63.3 % men). The PA test suggested again a five-factor structure. In this EFA, the items 1 and 25 did not load on any of the five factors, but otherwise the results were identical to the previous EFAs.
The results of the five-factor structure revealed in this study can be interpreted to be congenial with the psychological Self-Determination theory (SDT) of human needs and motivations (e.g. [8] [34] [37] [38] ). SDT argues that autonomy, competence, and relatedness are the three basic human needs which motivate us to engage with worldly activities.
In SDT, autonomy refers to the need and "pleasure of being the cause," as Piaget ([32] ) put it. It is the willingness and volition to engage with an activity in which a person experiences freedom of choice and gets clear feedback. Competence is the human need for putting one's skills in use to overcome challenges, to learn new skills and master the tasks at hand. And relatedness is the need for being socially connected to close others ( [38] ).
The factors 2, 3 and 5 ( Table 2 ) are similar to the three basic human needs of SDT. However, also the factors of Fun and Immersion are both congenial with the macro-theory of SDT. According to SDT, situations in which a person experiences need satisfaction are intrinsically motivating. In contrast to this, extrinsically motivating activities diminish the subject's perception of herself as being the locus of causality and control ( [8] ). An intrinsically motivating activity is inherently enjoyable, satisfying and typically described as fun. ( [37] )
Furthermore, SDT studies have revealed that satisfaction of competence, autonomy, and relatedness in gameplay experiences increase players' sense of immersion across game contents, elements and genres ( [33] [38]). Indeed, Przybylski et al. ( [34] ) summarize: "When players have their needs satisfied within the game, they are more phenomenologically embedded in the emotional, physical, and narrative elements of the game world".
The EFA-based model identified in Study 2 can thus be argued to be compatible with SDT, although it was not constructed from this theoretical framework. The three factors of Autonomy, Competence, and Relatedness are qualitatively similar to the SDT needs, and both Fun and Immersion are also supported by the SDT literature. However, the SDT literature suggests that Fun and Immersion are both indicators of intrinsically gratifying experiences which emerge when the SDT needs are fulfilled. Indeed, SDT needs are usually considered to be precursors of both fun and immersion.
From a SDT-inclined theoretical stance it would have been plausible that Fun and Immersion would not have not formed their own motivational factorsor that the items which loaded on Fun and Immersion would have shown relatively high cross-loadings on the three factors similar to the SDT needs. The fact that this did not happen indicates that players do perceive fun and immersion to be independent types of experience, different from experiences of being competent, autonomous and related to others.
Study 3: Confirmatory Factor Analysis
A CFA for the 23-item Intrinsic Motivations to Gameplay (IMG) inventory was designed. The CFA was planned to be conducted as a comparative study between countries other than Canada. It is important to test validate of an inventory with cross-cultural data, especially in the case of digital games, because reasons to play differ between countries ( [35] ). Also, wordings of the inventory items may be understood differently across cultures ( [7] ).
The CFA was based on the results of the two EFAs reported (Study 1, Study 2) and on the observations that the five-factor structure of Study 2 shared qualitative similarities with SDT-although the results indicated that players consider Fun and Immersion to be independent reasons to play, and not something which could be reduced to the experiences of Competence, Relatedness, and Autonomy.
By conducting a CFA, we asked whether the EFA-screened 23 items could be validated psychometrically as indicators of the latent factor they were developed and designed to measure. Another objective for this study was to shorten the inventory to make it more applicable for research.
Participants
A total of 2,553 respondents (ages 18-65) were obtained from Finland and Japan. The sample was collected according to a similar procedure than those reported in Study 1 and Study 2.
2 Materials and Procedure
The IMG inventory included in Study 3 was kept identical to the survey conducted in Canada. The English version of the survey was translated to Japanese and back-translated to English. The samples from Japan and Finland were cleaned by a similar procedure than the Canada sample in Study 2. As a result, a total of 174 participants were excluded from the sample collected in Finland, and 322 participants from the Japan sample. The final sample from Finland included in the CFA had 879 respondents (49.5 % men, mean age 41.5 years). Cleaning the Japan sample resulted in 1,178 respondents (55.0 % men, mean age 41.3 years). The combined sample from Japan and Finland consisted of 2,057 participants (52.6 % men, mean age 42.2 years).
Results
To conduct a CFA on the five-factor structure of hypothesized intrinsic motivations to gameplay, we constructed 3-item scales for each of the five factors. This was done because the objective was to validate a short version of the inventory, which could then be more easily included in game research surveys. Three items for a factor is considered to be sufficient for validating a latent construct ( [4] ).
The 15 items which were included in the CFA were selected based on the results from Study 2. Each item fulfilled the following criteria: 1) the item showed a strong loading on the corresponding factor (> .50), 2) the discrepancy value between the primary and the secondary loading was high (> .30); 3) the qualitative aspects the item did not overlap with the other selected two items in a redundant way; and 4) the item did not include words that directly referred to the label of the hypothesized factor. (See [28] ) Based on this criteria, the items 3, 4, 9, 11, 14, 18, 19, and 23 (Table 2) were excluded from the 15-item version of the IMG. Item 1 was included in the short version because it refers to online gaming and it portrays thus an important aspect not covered by items 2 and 5. Item 19 was removed from the hypothesized Autonomy factor, because of its qualitative similarity with item 20.
The CFA analysis with the combined sample from Finland (n=879) and Japan (n=1,178) was made by structural equation modelling (SEM) by using statistical software Stata 14.2 and maximum likelihood estimation procedure. The measurement model for reporting the CFA is presented in Figure 1 . Construct validity for the five factor model was studied by calculating the Tucker Lewis Index (TLI), the comparative fit index (CFI), the root mean squared error of approximation (RMSEA), and the standardized root mean squared residual score (SRMR). The chi square test was not used since it fits poorly to studies with large sample sizes and to models in which correlations are strong ( [28] [36] ).
The goodness-of-fit values for the model we report in Figure 1 
Discussions and Conclusion
Ryan, Rigby and Przybylski ( [38] ) have argued that gameplay is intrinsically motivating mainly because games are able to facilitate psychological need satisfaction of autonomy, competence and relatedness. According to SDT, competence is connected to optimal challenges, intuitive controls and positive feedback which includes often rewards and achievements. Gameplay engenders experiences of autonomy since playing is voluntary activity and because the player can experience to be the locus of causality in relation to in-game events. Relatedness is connected to multiplayer-situations, and possibly also to experiences of interacting with artificial intelligence in gameplay.
This study was not initially based on the SelfDetermination theory. SDT-based theoretical considerations were introduced, because the results of both of the EFAs (Study 1, Study 2) encouraged a SDT-based interpretation. The results of this study are however largely congenial with SDT theoretical argumentation on human motivations. Based on two EFAs and the CFA, it can be argued that players play digital games because of five fundamental reasons: they wish to experience Relatedness, Competence, Autonomy, Fun, and Immersion.
However, the validated model (Study 3) is also partly incompatible with the SDT. It cannot be concluded based on results of this study that Fun and Immersion are motivating gameplay experience types only because they arguably result from need satisfaction of Autonomy, Relatedness, and Competence. Rather, the results of our quantitative analyses indicate that players in Japan, Finland, and Canada consider experiences of Fun, Immersion, Autonomy, Relatedness and Competence to be related yet separable from each other.
The IMG model does not explicitly take into account that players may be motivated e.g. by visual aesthetics in games. This is because player preferences in activity types, challenge types, as well as in narrative, interactive, and audiovisual qualities of games are considered in our approach as a research subject for gameplay type preference studies. That is to say that although many gamers find story elements of games attractive ( [6] [46] ), an indeed continue to play a game to reveal its story, more profound general motivations may underlie also this attraction.
The validated 15-item IMG inventory is a psychometrically sound instrument for investigating intrinsic motivations to gameplay. As we specified in Study 1, items which describe players' desire to avoid boredom or anxiousness were excluded from the scale development. This is a limitation which should be addressed in future research.
The correlations (Figure 1 ) between the SDT need-based motivations and Fun and Immersion were all strong (>.60) or very strong in our study, with the exception of the correlation between Relatedness and Fun. Future research should investigate further how SDT need based motivations to play and motivations to experience fun and immersion are related, and what can be learned by studying these relationships. For instance, it could be investigated whether the SDT need based motivations can be regarded firstorder motivations and Fun and Immersion as secondorder motivations to play. Such a study could ask to which extent players' reflections on playing because of Fun and Immersion are explained by their motivations to play because of Autonomy, Competence, and Relatedness. Perhaps by referring to gaming as a fun experience, players think back also on how they felt competent, autonomous, and related to the others while playing. It could also be further analyzed if Immersion and Fun mediate the effect between SDT need satisfaction and e.g. gameplay enjoyment and appreciation ( [33] [41] [42] [46] ).
SDT theorists ( [38] ) have developed the Player Experience of Needs Satisfaction (PENS) scale which measures players' in-game satisfaction of autonomy, competence, and relatedness. The PENS has been applied e.g. in online surveys in which respondents have been asked to think their favorite game and to report how they felt during gameplay ( [31] ). In future research, a survey with both the IMG and the PENS could be designed to study how players' motivations to play are related to how their psychological needs were satisfied in their favorite gameplay experience. By doing so, both construct and discriminant validity for the IMG could be further investigated.
Next step in the development of the IMG model is to relate it to other three main categories of player preference research (player behavior, gaming intensity, gameplay type preferences). In future research, the CFA measurement model can be utilized in also predicting e.g. expenditure of time and money on games, as well as in studies to other subjects which investigate media effects, or e.g. economic, social, and cultural capital ( [25] ).
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